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Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
BbInyCKHUK HAY4YUTCH:

—  HWCKaTh M HAXOAHUTh O0OOIICHHBIE CIIOCOOBI PEIICHUS 3a]a4, B TOM YHUCJIE, OCYIIECTBIISIT
pa3BepHYThI WH()OPMAIMOHHBIM TOWCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE |
M03HABATEJIbHbBIC) 3a/1a4H;

—  KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBAThH HWH(POpPMALUIO C Pa3HBIX IMO3HIIHUH,
pacmo3HaBath U (PUKCHPOBATH MPOTHBOPEUUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

—  HCIOJB30BaTh pa3jIMYHbIC MOJCIbHO-CXEMAaTUUECKUE CPEACTBA Uil MPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M  OTHOLICHUH, a TakXKe [MPOTUBOPEUYUI, BBIABICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

—  HaXOAWUTh W MPUBOIAUTH KPUTUUYECKUE apTyMEHTHl B OTHOILIEHUHU JIEUCTBUI U CYKJICHUM
JIPyroro; CHOKOWHO M pPa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEUaHHUsIM B OTHOIICHUU
COOCTBEHHOTO CYXKJICHUsI, PACCMAaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAWTH 32 PaMKH YYEOHOro MpeIMeTa M OCYIIECTBIATH IICJICHANPABICHHBINH MMONUCK
BO3MOXKHOCTEH JIJIsl IIUPOKOTO MIEPEHOCA CPEJICTB U CIIOCOOOB NEHCTBUS;

—  BBICTPaMBaTh MHAMBUIYAJTBbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OIPaHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

—  MEHSATh U yJEp>KUBATh Pa3HbI€ NO3ULMHU B I03HABATEIIBHOU 1E€ATEIbHOCTH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
BbinyckHUK HayuMTCs:

—  OCYLIECTBIATH J€JIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIBIMHU
(kak BHYTpH oOpa30BaTelIbHON OpraHU3alluy, TaK U 3a €€ MpejesiaMu), 0A0UpaTh MapTHEPOB
JUI J1eJIOBOM KOMMYHUKAILMU UCXO/s M3 COOOpa)keHHM pe3ysbTaTUBHOCTH B3aUMOJCWUCTBUS, a
HC JIMYHBIX CHMHaTHfI;

— TpU OCYILECTBJIEHUM TIPYNIOBOH pPabOThl OBITh Kak PYKOBOJIUTENEM, TaK U YJICHOM
KOMaH/bl B pa3HbIX poJIsiX (Fe€HepaTop HJed, KPUTHUK, UCIOJHUTEINb, BBICTYAOIMM, SKCIIEPT U
T.1.);

—  KOOpAMHHUPOBaTb U BBIIOJHATH pabOTy B YCJIOBHUSIX pEAIbHOIO, BHUPTYAIbHOIO H
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

—  pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

- pacrio3HaBaTb KOH(i)J'II/IKTOFCHHBIG CUTyaluu MW HNOpCAoTBpallaTb KOH(l)J'II/IKTI)I J0 HX
aKTUBHOM (ha3pl, BBICTpaMBaTh JENOBYI0 M 00pa3oBaTeIbHYI0 KOMMYHHUKAIUIO, H30eras
JIMYHOCTHBIX OIICHOYHBIX CY)KILGHI/II\/JI.

1.2.3. Ilianupyemble npeaMeTHbIe pe3yabTaThl ocBoenuss OOII
B pesyabTraTte m3ydyeHusi ydyeOHoro mnpeamera «MHdopmaruka» Ha ypoBHe CpeaHeEro
0011ero odopazoBaHms:
BoinyckHuK Ha 0230BOM yPOBHE HAYYHMTCS:

—  ompenenatb UHPpOpPMaMOHHBIH 00beM rpa@UuecKuX U 3BYKOBBIX JIaHHBIX MPH 3aJaHHbBIX
YCIIOBUSX TUCKPETU3ALUY;

— CTpPOUTH JIOTUYECKOE BBIpAKEHHE IO 3aJaHHOW TaOIUIe WCTUHHOCTH; pelIaTh
HECJIOKHBIE JIOTUUECKUE YPABHEHUS;

—  HaxOJUTh ONTUMAJIbHBII MMyTh BO B3BEIIEHHOM Ipade;

—  ONpEAeNATh PE3yJabTaT BBIIOJHEHUS AITOPUTMAa MPU 3aJaHHBIX HMCXOJIHBIX JaHHBIX;
y3HaBaTh M3y4YEHHbIE ANTOPUTMBI OOpPAaOOTKH YHCET U YHUCIOBBIX IOCJIEI0BATEIbHOCTEMH;
co37aBaTb HAa HX OCHOBE HECJOXKHBIE IPOrpaMMbl aHaJM3a JAHHBIX; YUTAaTh U IIOHMMATh
HECJIO)KHbIE MPOrpaMMbl, HAlMCAaHHbIE Ha BBIOPAHHOM JUIS M3Yy4YEHUS YHHBEpPCAIbHOM
ITOPUTMUYECKOM SI3BIKE BBICOKOTO YPOBHS;

—  BBIIOJHATH TOMIArOBO (C MCIOJb30BAaHMEM KOMIIBIOTEpA WM BPYYHYIO) HECIIOXKHBIE
QITOPUTMBI YIIPABIEHUS UCIIOIHUTEISAMHU U aHAJIN3a YUCIOBBIX U TEKCTOBBIX JAHHBIX;
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— CO3/aBaThb Ha aJIrOPUTMUYECKOM SA3BIKE IPOTPAMMBI JUIsl DPELICHMsS THUIIOBBIX 3a1ad
0a30BOro ypoOBHS M3 pa3IUYHBIX MPEAMETHBIX oO0JacTeid C HCIOJIb30BAHUEM OCHOBHBIX
AITOPUTMHUYECKUX KOHCTPYKIIM;

—  HCHOJbB30BaThb TOTOBBIE MPUKIAJHBIE KOMIBIOTEPHBIE IMPOrpaMMbl B COOTBETCTBUHU C
TUIIOM PEIIAEMBIX 33/1a4 U 110 BEIOPaHHOW CIeIHaNIN3allnY;

— TMOHHMMATh U UCIHOJIb30BaTh OCHOBHBIE MOHSTHS, CBA3aHHBIE CO CI0KHOCTHIO BBIYMCIICHUN
(Bpemst paboThI, pa3Mep UCTIOIb3yeMON aMsTH);

—  HCHOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATHUYECKUE MOJEIH I aHAJIW3a COOTBETCTBYIOIINX
O0OBEKTOB M HPOLECCOB, B TOM YHCJIE OLEHMBATH YMCIOBBIE MapaMETPbl MOAEIUPYEMBIX
O0OBEKTOB U TMPOLIECCOB, a TaKXKE HWHTEPIPETHPOBATH pPE3yabTaThl, IOJIydaeMble B XOJI€
MOJCIIMPOBAHUS  PEAJIBbHBIX IPOLECCOB; IPEICTABIATH  PE3YNbTaTbl MaTEMaTUYECKOIO
MOJIEJIMPOBAHUS B HArJISAHOM BUJIE, TOTOBUTH MOJyYEHHbIE JAHHbBIE TS IyOJIMKAIIHH;

—  apryMeHTHPOBATh BBIOOP MPOrpaMMHOTr0 odecreueHus u Texaudeckux cpencts UKT mis
pelieHus: mpoecCHOHANBHBIX U Y4eOHBIX 3a/lad, UCIOJIb3Ys 3HAHUSA O MPUHIUIAX [MOCTPOCHUS
NEPCOHATBHOTO KOMITBIOTEPA M KJIACCH(PHUKAIIMU €0 TPOrPaMMHOTO 00eCIIeUeHuS;

—  HCIOJB30BATh 3JEKTPOHHBIE TAOIUIIbI JIJIs1 BBIOJIHEHUS YU4€OHBIX 33JaHUN U3 Pa3IMUHbIX
MPEIMETHBIX 00IacTel;

—  HUCIOJIb30BaTh TaONHMUHBIC (pENSIHOHHBIE) 0a3bl JaHHBIX, B YAaCTHOCTU COCTaBIISTH
3anpochl B 0a3zax JaHHBIX (B TOM YHCIIE BBIYMCISEMBIE 3aIPOCHI), BBINOIHITH COPTUPOBKY U
nouck 3amuceid B BJ[; omucbiBaTh 0a3bl JaHHBIX W CpPEACTBA JOCTyNa K HHUM; HaIlOJHATH
pa3paboTaHHy0 0a3y TaHHbBIX;

— CO3/aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTbl M JIEMOHCTpPAlMOHHBIE
MaTepHaJIbl C UCIIOJIB30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX IIPOrPAMMHBIX CPEZCTB;

— TPHUMEHSTh AaHTUBHUPYCHBIE MPOTpaMMbl JJsi oOOecrmedeHus CTaOWIbHON paboThI
texHuyeckux cpexncts MKT;

— coOnrofaTh CaHUTApHO-TUTHEHHYECKHe TpeOoBaHUS Tpu paboTe 3a MEePCOHATBHBIM
KOMIIBIOTEPOM B COOTBETCTBUU ¢ HOpMamu AeiicTByromux CanlluH.

BoinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHTHCH:

—  BBINOJHATH JKBUBAJICHTHBIE MPEOOpa3oBaHUs JIOTUYECKHX BBIPAKEHUH, HCIONb3YS
3aKOHBI anre6p51 JIOTUKH, B TOM YHUCJIC U ITPU COCTABJIICHHUU IMONCKOBBIX 3aIIPOCOB;

— MEepeBOJAUThH 33JJaHHOE HATYpPaJbHOE YMCIIO M3 JBOMYHOM 3alUCH B BOCBMEPUUYHYIO U
MECTHAAUATCPUIHYIO U 06paTHO; CpaBHHMBATH, CKJIIaJAblBaTb M BBIYUTATH YHCJId, 3alIMCAHHBIC B
JIBOMYHOM, BOCBMEPUYHOM M II€CTHAIIATEPUIHON CUCTEMAX CUUCIICHHUS;

— HUCIOJIb30BaTh 3HAaHUA O rpadax, AEpeBbIX U CIHMCKaxX IPH ONUCAHUM pealbHbIX
00BEKTOB U MPOIIECCOB;

— CTpOUTh HEPAaBHOMEpHBIE KOJbI, JOMYCKAIOIIMe OJHO3HAYHOE JCKOIMPOBAHHE
COOO0IIeHNH, UCTIONB3ya yciioBue daHo; UCHOIB30BaTh 3HAHUS O KOJaX, KOTOPHIE MO3BOJSIOT
06Hapy)KI/IBaTI> OHH/I6KI/I pu nepeaavuc 1aHHbIX, a TAKXKE O HOMGXOyCTOI\/JILII/IBI)IX KOJax ,

— TOHHMMATh BaXHOCTh JUCKPETU3ALMM JAHHBIX; HUCIOJIb30BATh 3HAHUS O IMOCTAHOBKaX
3a4a4 IIoruckKka u COpTI/IpOBKI/I; HX POJIM IPU pCHICHUU 3a/la4 aHAJIN3a JaHHBIX,

— UCIONB30BaTh HAaBBIKM M OMNBIT pPa3pabOTKM MporpaMM B BbIOpaHHOW cpene
nporpaMMHpOBaHHud, BKIIIOYasA TCCTUPOBAHHUEC W OTJIIAJAKY IPOrpamMm; HCIIOJIb30BaTb OCHOBHBIC
VIOPaBISIONME KOHCTPYKIIMH  TOCIENOBATEIIbHOTO MPOTPpaMMHUPOBAaHUS U OMOIMOTEKH
IMPUKJIAAHBIX ITPOrpaMM; BBITIOJHATh CO3AaHHBIC IIPOTPaMMBbI;

— pa3pabaThiBaThb U HKCIOJNH30BaTh KOMITBIOTEPHO-MATEeMATHUUECKHUE MOJIENH; OIICHUBAThH
YHUCJIOBBIC MapaMETPbl MOACITIUPYEMBIX O6T)CKTOB " IPpOLECCOB; HHTCPIIPETUPOBATL PE3YIILTATHI,
MOJIy4aeMbI€ B X0JI€ MOACIUPOBAHUS PEaTbHbIX MPOIECCOB; aHATU3UPOBATH TOTOBBIE MOJEIIN HA
MIPEMET COOTBETCTBUS PEaTbHOMY OOBEKTY WIIH MPOIIECCY;

—  TPUMEHSTHh 0a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI MIPU PEIICHUU 33/]1a4, BOSHUKAIOIIHNX B
X0/1¢ Y4eOHOH JesTENHPHOCTH U BHE €€; CO3/1aBaTh yueOHbIE MHOTOTAOIWYHBIE 0a3bl JaHHBIX;



—  KJIaccUpUIMPOBATh NPOTpaMMHOE  OOECIeYeHHEe B  COOTBETCTBUM C  KPYrom
BBITIOJIHSIEMBIX 33]1a4;

— TIOHUMAaTb OCHOBHBIE MPUHIUIIBI YCTPOWCTBA COBPEMEHHOTO KOMITBIOTEPA M MOOMIIBHBIX
JIEKTPOHHBIX YCTPOMCTB; HCIIOJIB30BaTh MNpaBWia O€30MacHONl M SKOHOMHUYHOW paboThl €
KOMITBIOTEPaMU U MOOMIIBHBIMHU YCTPOWCTBAMH;

— T[OHMMaTh OO0IMEe NPUHOUOBI Pa3padOTKM W (QYHKIMOHWPOBAHUS HHTEPHET-
OPUIOXKEHNWH;  Cco3/laBaThb  BEO-CTPAHMIBI,  MCIONB30BaTh  MPHHLUUIBI  OOECTICUCHHS
uHQOpPMAIMOHHONW  0E30IacCHOCTH, CIOCOOBI M CpeAcTBAa  O0ECHEeYeHHs  HaJEKHOTO
¢ynkunonuposanus cpeacts UKT;

—  KPUTHWYECKH OILCHHWBATh MH(OpPMAIHIO, TOTydeHHYIO U3 ceTn VHTepHeT.

BbInycKHUK HA yriiy0JIeHHOM YPOBHE HAYYHUTCS:

— KOIUpPOBaTh MW JCKOJWPOBATH TEKCTHI MO 3aJaHHON KOJOBOW TaOIMIEe; CTPOHTH
HEPaBHOMEPHbIE KOJIbl, OMYCKAIOIIME OAHO3HAYHOE JIEKOJUPOBAHUE COOOIICHUN, HUCIOJNIb3Ys
ycrnoBue PDaHo; MOHWMATH 33a4d TOCTPOCHHUS KOAA, OOECIECUMBAIONIETO IO BO3MOKHOCTH
MEHBIIYIO CpPEIHIO JJIMHY COOOILIEHUS MpPU H3BECTHOM 4YacTOTE€ CHMBOJOB, M KOJa,
JIOITYCKAIOIIETO JUATHOCTHKY OIINOOK;

—  CTPOMUTH JIOTMUECKHE BBIPAXKEHHUS C MOMOULIBIO OMNEPALMi JU3BIOHKLUWN, KOHBIOHKIIUH,
OTpPULIAHMS, WMIUTMKAIIMKM, SKBUBAJCHIIMHU; BBIMOJIHATh SKBUBAJICHTHBIC IPEOOPa30BaHUS ITHX
BBIPQXCHHUI, HCHONB3YyS 3aKOHBI anreOpbl JOTHMKUA (B YaCTHOCTH, CBOMCTBA IU3BIOHKIIHH,
KOHBIOHKIIUH, TTpaBuja ae Moprana, CBSI3b UMILTUKAIIMK C TU3BIOHKIINECH );

— CTpOUTh TaOMUIly HWCTUHHOCTU 3a/laHHOTO JIOTUYECKOTO BBIPAKECHHS; CTPOUTH
JIOTUYECKOE BBIPAKCHHE B JU3BIOHKTHBHOW HOPMaJbHOH (opMme 1o 3amaHHON TabmMIe
WMCTUHHOCTH; ONPEIEIATh HCTUHHOCTh BBICKA3bIBAHUS, COCTABICHHOI'O W3 3JIEMEHTAPHBIX
BBICKA3bIBAaHUW C MOMOIIBIO JIOTUYECKUX ONEpAIMi, €CJIM M3BECTHA MCTUHHOCTH BXOISIIMX B
HEro OJJIEMEHTApHBIX BBICKA3bIBaHMI; WCCIENOBATh O0JIACTh HCTUHHOCTU BBICKA3bIBAHUA,
COZEPIKAILETO NMEPEMEHHBIE; PEIIaTh JOTMYECKUE YPABHEHUS,

— CTpPOUTH JEPEBO UIPHl MO 33JaHHOMY aJrOPUTMYy; CTPOUTb U OOOCHOBBIBATH
BBIUTPHIIIHYIO CTPATETHIO UTPHI;

—  3alMChIBaTh HaTypalbHbIE YHCJIA B CHUCTEME CUMCICHUS C JAHHBIM OCHOBaHUEM;
WCIIOJIb30BAaTh MPH PEIICHUU 3a/1a4 CBOMCTBA MO3UIIMOHHOM 3aIlMCH YHUCIIa, B YACTHOCTHU MPU3HAK
JIETMMOCTH YMCJIa HA OCHOBAHUE CUCTEMBI CUMCIICHHS;

—  3aIMCHIBATh JICUCTBUTEIIbHBIC YMCIIA B IKCIIOHEHIIMAILHON (DOopMe; MPUMEHSATh 3HAHUS O
MPEACTABICHUH YHUCEI B TAMATH KOMIBIOTEPA,;

—  ONHUCHIBaTh rpadpl ¢ MOMOIIBIO MAaTPHUI] CMEXHOCTU C YKa3aHHEM JUIMH pedep (BeCOBBIX
MaTpHIl); pelIaTh aNrOPUTMHUYECKUE 3a/layH, CBSI3aHHBIE C aHAJIW30M rpadoB, B YaCTHOCTHU
3a7a4y  MOCTPOEHHS ONTUMAJIBHOTO TYTH  MEXKJYy BEpPIIMHAMU  OPUEHTHPOBAHHOIO
AIUKINYecKoro rpada u onpeaencHus KOINYecTBa Pa3INdHbIX MyTeld MeXI1y BEpPIINHAMU;

—  (opManu3oBaTh MOHATHE «AITOPUTMY C TIOMOIIBIO OJHOM U3 YHHUBEPCAIBHBIX MOJEIEH
BblunciaeHni (MammHa TeiopuHra, mamuHa [locta w ap.); MOHUMATh COAEpKAHHE Te3uca
Yepua—TwropuHra;

— TMOHHMMATh U UCIOJIb30BAaTh OCHOBHBIE MOHSTHS, CBA3aHHBIE CO CI0KHOCTHIO BBIYMCIICHUM
(Bpemst pabOTBI W pa3Mep HCIOJIb3yeMOM TMaMsITH TPU 33JaHHBIX HWCXOJHBIX JaHHBIX;
ACUMITOTHYECKAas CIOKHOCTh AITOPUTMA B 3aBHCHMOCTH OT pa3Mepa HCXOAHBIX ITaHHBIX);
OTIPEIETISATH CI0KHOCTh U3Y9aeMBbIX B Kypce 0a30BbIX aJTOPUTMOB;

—  aQHAJIMU3UPOBATh MPEAJIOKEHHBIM aIrOpUTM, HANPUMEP OMpPEAENAThb, KaKHE Pe3yIbTaThl
BO3MOKHBI MPH 33JJaHHOM MHOKE€CTBE MCXOJHBIX 3HAYCHUW U MPU KAKUX MCXOJHBIX 3HAUYCHUSIX
BO3MOXHO NOJIYYEHHUE YKA3aHHBIX PE3YJIbTaTOB;

—  CO3/1aBaTh, aHAJU3MPOBATh M PEATM3OBHIBATH B BHJIE MPOTPaMM 0Oa30BbIE aJTOPUTMBEI,
CBSI3aHHBIE C aHAJIM30M DJIEMEHTapHBIX (QYHKIHUH (B TOM YHCIe MPUOTUKEHHBIX BBIYMCICHUN),
3aIIMChI0 YHMCENI B MO3MIIMOHHON CHCTEME CUYHCIICHHS, ACIMMOCTBIO IICIBIX YHCEN; JIMHCHHOMN



00paboTKOI MOCIIeA0BAaTENFHOCTEH U MAaCCUBOB YHCEI (B TOM YHCIIE AITOPUTMbI COPTUPOBKH),
aHAJIM30M CTPOK, a TAKXK€e PEKYPCHUBHBIE aITOPUTMBI;

—  IPUMEHATb METOJ| COXPAaHEHUS MPOMEXKYTOUHBIX PE3YJbTAaTOB (METOJA IMHAMUYECKOTO
IPOrpaMMHUPOBAHUS) Ul CO3/1aHUS MOJIMHOMUAIBHBIX (HE MEpPeOOPHBIX) aJrOPUTMOB PELLICHMUS
pa3IMyHBIX 3a/a4; IPUMEpPBI: MOMCK MUHUMAJIBHOIO IIYyTH B OPUEHTHUPOBAHHOM alMKJINYECKOM
rpage, Moc4YeT KOJU4eCTBa IyTeH;

— co3gaBaTb COOCTBEHHBIE QJITOPUTMBI JJIs pELICHHS NPUKIATHBIX 3aJad Ha OCHOBE
U3y4YEHHBIX aITOPUTMOB U METOJIOB;

— IPUMEHATHh IPU pEIIEHUH 3aJad CTPYKTYpbl JAHHBIX: CIHMCKH, CJIOBapH, JEpEBbS,
ouepeaM; MPUMEHATh IPU COCTaBIECHUH aJrOPUTMOB O0a30Bble ONEPALUU CO CTPYKTYpamu
JTAaHHBIX;

—  HCIOJIb30BaThb  OCHOBHBIE  IOHATHUSA, KOHCTPYKLMHM W CTPYKTYpPbl  JaHHBIX
[IOCJIEZI0BATEIBHOIO MPOrpaMMHUPOBAHUS, a TAKKE IpaBUia 3allUCU 3TUX KOHCTPYKLUH U
CTPYKTYP B BBIOPaHHOM JUIsl U3y4EHUS A3BIKE IPOrPAMMHUPOBAHMS,;

—  HCHOJIb30BaTh B IIpOrpaMMax JaHHbIE Pa3jIMYHBIX TUIIOB; NPUMEHATh CTaHAAPTHBIE U
COOCTBEHHBIE MOJIPOrpaMMbl JUIsl OOpaOOTKM CHMBOJIBHBIX CTPOK; BBIIOJHATH 0OpabOTKy
JAHHBIX, XPAHAIIMXCS B BUJIEC MACCHBOB DPa3IMYHOM pa3MEpHOCTH; BHIOMPATh THII LUKJIA B
3aBUCUMOCTH OT pELIaeMOM I10/3a]]aul; COCTaBJIATh LUKIbl C HCIOJB30BAaHUEM 3apaHee
ONpEEIEHHOr0 HHBApUAaHTAa IMKJA; BBIIOJHATH 0a30Bble ONEpAallUd C TEKCTOBBIMU U
JBOMYHBIMH (haillaMu; BbLIENATh M0/A3a/1a4M, PELICHHE KOTOPHIX HEOOXOAMMO AJIS pelleHHs
[IOCTAaBJIEHHOW 3a/ladyl B IIOJIHOM 0O0bEME; pEaJu30BbIBaTh pEIICHUs [0/3a7ad B BHJE
HOJIPOTrpaMM, CBSI3bIBaTh MOANPOrpaMMBbI B €AMHYIO MPOTrPaMMYy; HCIIOJIb30BaTh MOJYJIbHBIN
IPUHLIMII TIOCTPOCHHUS [TPOrPAMM; UCII0JIb30BATh OMOIMOTEKH CTaHAAPTHBIX OAIPOrpaMM;

—  TPUMEHSTbH AITOPUTMBI TIOUCKA U COPTUPOBKU IIPU PELICHUH TUIIOBBIX 33]a4;

—  BBIOJMHATH OOBEKTHO-OPHEHTUPOBAHHBIN  aHAINM3 3aJadd: BBIACIATH  OOBEKTHI,
ONHUCBHIBaTh Ha (OpManbHOM s3bIKE HX CBOWCTBA M METOJbl; PEAIU30BbIBATH OOBEKTHO-
OPUEHTUPOBAHHBIM MOJIXOJ [JIsl PELICHUs 3aJady CpPEeIHEN CII0)KHOCTH Ha BBIOPAaHHOM S3bIKE
IpOrpaMMUPOBAHUS;

— BBIIOJNHATH  OTJIAAKYy M TECTHUPOBaHME TIporpaMMm B BbIOpaHHOM  cpere
IpOrpaMMHUPOBAHUs; MCHOJIb30BaTh IpU pa3pabOTKe NPOrpaMM CTaHAApPTHblE OMOIMOTEKH
A3bIKa MPOrPAMMUPOBAHMS M BHEIIHUE OUOIMOTEKN IPOrpaMM; CO3/1aBaTh MHOTOKOMIIOHEHTHBIE
IIPOrpaMMHBIE TPOIYKTHI B CPEJI€ IPOrPaMMUPOBAHNS;

—  UHCTAJUIMPOBaTh M JEHHCTAJUIUPOBATh IPOrPaMMHBIE CpPEICTBA, HEOOXOAWMBIE IS
peleHns yueOHbIX 3ajiay 10 BRIOpaHHOH Ccrielualn3alimy;

—  TI0JIb30BaThCS HaBBIKAaMHU (QopMaM3allMM 3a/ladd; CO3/1aBaTh OIKCAaHUS IPOrpamw,
MHCTPYKLIUU 10 UX UCIIOJIb30BAaHUIO U OTUYETHI 110 BHIIIOJIHEHHBIM IPOEKTHBIM paboTaM;

—  pa3pabaTblBaTh M HCIIOJIB30BaThb  KOMIIBIOTEPHO-MaTEeMaTHMUECKUE  MOJIEINH;
aHAJTM3UPOBaTh COOTBETCTBUE MOJIEJIM pealbHOMY OOBEKTY WM Hpoleccy; HpOBOIUTH
OKCIEPUMEHTbl U CTAaTUCTUYECKYI0O O0O0pabOTKy JaHHBIX C IOMOUIbI0 KOMIIbIOTEPA;
MHTEPIPETUPOBATh PE3YJIbTAThl, MOJY4a€MbIE B XOAE MOJEIMPOBAHMS PEATBHBIX IPOLIECCOB;
OLICHMBATh YUCJIOBBIE MTApaMETPhl MOJIETUPYEMBIX OOBEKTOB U MPOLIECCOB;

— TIOHUMAaTh OCHOBHBIE TPHUHIMUIIBI YCTPOHCTBA U (YHKIIMOHMPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; BBIOMPATh KOH(MUIypaluilo KOMIIBIOTEpAa B
COOTBETCTBHUH C PEIIAEMBIMH 331a4aMH;

— T[OHMMaTh Ha3HAu€HWe, a TakK)Ke€ OCHOBHbIE MPUHILUIBI YCTpOHCTBA M pabOTHI
COBPEMEHHBIX ONEPALMOHHBIX CUCTEM; 3HATh BUJbI U HA3HAUEHUE CUCTEMHOI'O MPOTrPaMMHOIO
obecreyeHus;

—  BIAJeTh NPUHIMIIAMHU OPTaHMU3ALUU UEPAPXUUYECKUX (PAHIOBBIX CHCTEM M WMEHOBAaHUS
¢aiinoB; NCNob30BaTh MIA0IOHKI JJIsl OMUCAHUS TPYIIIbI (PaiinoB;

—  HCIIOJIb30BaTh Ha MpakTHKe OOIIMe MpaBUiia MPOBEAECHUS UCCIEI0BATEIbCKOTO MPOEKTa
(mocTaHOBKa 3a/Jayd, BBHIOOP METOAOB HCCIIENOBAaHMUS, IOATOTOBKAa MCXOJHBIX JAaHHBIX,



MPOBEJICHUE HCCIeAOBaHUs, (OPMYIHPOBKA BBIBOAOB, MOATOTOBKA OTYETA); IJIAHUPOBATH U
BBITMIOJIHATH HEOOJIBIIINE HCCIIE0BATENbCKUE IPOCKTHI;

—  HCIOJIb30BaTh JHMHAMUYECKHE (DJIEKTPOHHBIC) TaOJHIBI, B TOM 4HCie (HOPMYIBI C
UCIIOJIb30BaHUEM aOCOJIIOTHOH, OTHOCUTENBHONM M CMEIIaHHOM aJpecaldd, BbIICICHUE
Jara3oHa TaOJUIbl U YIOPSIOYUBaHHE (COPTHPOBKY) €T0 3JIEMEHTOB; IIOCTPOCHUE TPAPUKOB U
JIUarpamm;

— BIAQJECTh OCHOBHBIMH CBEACHHUSIMH O TaONWYHBIX (PEISAIMOHHBIX) 0a3ax ITaHHBIX, UX
CTPYKTYype, CpeICTBaxX CO3/aHusl U PadOThl, B TOM YHCIIE BBINOJIHATH OTOOpP CTPOK TaOJMIIbI,
YIIOBJIETBOPSIOIINX ONPEIEICHHOMY YCIOBHIO; ONKCHIBATh 0a3bl JAHHBIX U CPEICTBA JAOCTyIA K
HUM; HalOJHATH pa3paboTaHHYI0 0a3y IaHHBIX;

—  HUCIOJIb30BaTh KOMITBIOTEPHBIC CETH Jii OOMEHAa JaHHBIMU MPU PEIICHUU MPUKIIATHBIX
3ajady;

—  OpraHu30BBIBATh Ha 0a30BOM YPOBHE CETEBOE B3aMMOJACWUCTBHE (HAacTpauBaTh paboTy
npotokosioB cetd TCP/IP u onpeaenats Macky ceTH);

—  TOHHWMAThH CTPYKTYPY JOMEHHBIX UMEH; MpUHIHIBI |P-anpecanuu y3moB ceTu;

— MpeaCTaBiATh OOLIMEe NPUHLHUIBI Pa3paboTKu M (QYHKIMOHUPOBAHHS HHTEPHET-
IPWIOKEHUH (CalThl, OJ10TH U Jp.);

— TPUMEHITh Ha MPAKTUKE MPUHIUIB oOecredyeHus HHGOPMAIMOHHON 0e30MacHOCTH,
crocoObI U cpeacTBa obecriedeHus HanexkHoro Gynknuonuposanus cpencts UKT; cobmonars
npu paboTe B ce€TH HOPMBI HH(DOPMALIMOHHON STHKH U MpaBa (B TOM YKCJIE aBTOPCKUE MPaBa);

— TIPOEKTHPOBAaTh COOCTBEHHOE aBTOMATHM3MPOBAaHHOE MECTO; CIIEZIOBaTh OCHOBaM
0e30macHO ¥ HSKOHOMUYHOW pabOThl C KOMIBIOTEpAMHU U MOOHWIBHBIMH YCTPONCTBAMU;
coONIO/IaTh ~ CAaHWTAPHO-THTHEHWYECKHEe TpeOoBaHMsA TpH  paboTe 3a IEepCOHAIBHBIM
KOMIIBIOTEPOM B COOTBETCTBUU ¢ HOpMamu AeiicTByromux CanlluH.

BbINyCKHUK HA YrJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThCH:

—  TPUMEHSTHh KOJBI, WCIPABIIIONINE OMIMOKH, BO3SHUKIIHE TpH Teperade MH(opMaIwm;
OIPENEeNATh MPOIMYCKHYIO CIIOCOOHOCTh M TIOMEXO3aIIUIICHHOCTh KaHalla CBSI3U, MCKAKCHHE
uH(pOpMaIlUK TIPU Tepenade Mo KaHajaM CBS3M, a TaK)Ke HCIIOJIb30BATh AJITOPUTMBI CHKATHUS
naHHbIX (anroputm LZW u ap.);

—  WCIOJIb30BaTh Trpadbl, JepeBbs, CHUCKA IPU ONHCAHUU OOBEKTOB W IMPOIECCOB
OKPYKAIOIIer0 MHpAa; HCIOIb30BaTh MPE(PUKCHBIE NEPEeBbsl M JIPYTHE BHJBI JIEPEBHEB MpU
pEUICHUH aIrOPUTMUYCCKUX 3a/1a4, B TOM YHCIIC ITPH aHATTU3¢ KOJOB;

—  HUCIOJIb30BaTh 3HAHUS O METOJIE «pa3ieisiil U BIACTBYI;

—  TIPUBOJUTH MPUMEPHI PA3TUIHBIX AJTOPUTMOB PEIICHUS OJTHOW 33aJa4d, KOTOPHIC HMEIOT
Pa3IMYHYIO CIIOKHOCTH; UCTIOJIB30BaTh MOHSATHE IEPEOOPHOTO aIrOpPUTMA;

—  WCIOJIb30BaTh TIOHATHE YHHUBEPCATHHOTO QITOPUTMA M TMPUBOJHUTH  MPUMEPHI
ANTOPUTMHUYECKH HEPA3PEIINMBIX TPOOIIeM;

—  WCIOJIb30BaTh BTOPOW SI3BIK MPOTPAMMHUPOBAHHS, CPABHHBATh NPEUMYINECTBA H
HEJOCTaTKH JABYX SI3bIKOB MPOTPAMMHPOBAHUS;

—  CcOo37aBaTh MPOTPAMMBI IS YU€OHBIX FIIM IPOSKTHBIX 3a7a9 CPETHEH CII0)KHOCTH;

—  HUCIOIIb30BaTh MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU MPH MOJEIUPOBAHUH
Y aHAJIN3€ MPOIIECCOB M SBJICHUH B COOTBETCTBHUH C BEIOpAHHBIM MTPOdHIieMm;

— oco3HaHHO moaxoAuTh K BbIOOPY MKT-cpenactB u mporpaMMHOro obecredeHus st
peIIeHus 3a]1a4, BOZHUKAIOIINX B X0J1¢ yUeObl U BHE €€, /I CBOMX YIeOHBIX U HHBIX IEJICH;

— TpOBOAWTH (B HECIOXKHBIX Cilydasx) Bepupukanuio (TIPOBEPKY HAACKHOCTH H
COTJIACOBAHHOCTH) WCXOJHBIX JTaHHBIX W BATHIAIUIO (TIPOBEPKY JOCTOBEPHOCTH) PE3yIbTaTOB
HATYPHBIX ¥ KOMITBIOTEPHBIX YKCIIEPUMEHTOB;

—  WCIOJIb30BaTh MAKEThl MPOTPaMM M CEPBUCHI OOpaOOTKH W TMPEACTABICHUS JTaHHBIX, B
TOM YHUCJIE€ — CTATUCTUYECKONH 00paboTKu;

—  WCIOJIb30BaTh METOJBI MANIMHHOTO OOYYEeHHs IPU aHAIU3e JTaHHBIX; HCIIOJIB30BATh
MpeJICTaBICHHE O MpobaemMe XpaHeHUs U 00pabOTKU OONBIINX JTAHHBIX;
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— cOo3JaBaThb MHOTOTa0INYHbBIE 63.31)1 JaHHBIX pa60Te C 6a3aMI/I JaHHBIX U CIIPAaBOYHbBIMHU
CHCTEMaMH C TTIOMOIIBIO BeO-uHTEpdeiica.

1. Conep:kaTenbHBIIi pa3ae

ba3oBblii ypoBeHb

Beenenue. Mnpopmanus u uHGpopManMoOHHbIE IPOLECCHI

Ponp wmHbopmanuu M CBA3aHHBIX C HEH HPOLECCOB B OKpyXarolem wmupe. Pasnuuus B
OpEJCTAaBICHUN  JAaHHBIX, [peJHa3HAUYEHHBIX  JUIA  XpaHeHHs W o0paboTku B
ABTOMATU3MPOBAHHBIX KOMIIBIOTEPHBIX CHUCTEMAaX, M JAaHHBIX, NPEJHA3HAYCHHBIX U
BOCIIPUATHUS YEIIOBEKOM.

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX B3aUMOJICHCTBUE.

YHUBEpPCAIBHOCTD AUCKPETHOTO MPEICTABICHHS UH(OPMAIIHH.

MarteMaTu4eckne 0CHOBbI HH()OPMATHKH

TekcTbl M KOAUPOBaHHE

PaBHOMEpHBIE M HEpAaBHOMEPHBIE KOBL. Ycnosue Dano.

CucreMbl cCHUCIEHUS

CpaBHeHHME YHCell, 3alIMCAHHBIX B JIBOMYHOMN, BOCBbMEPUYHON U IIECTHAIIATEPUYHON CHCTEMax
cuncneHus. Crnodcenue u bluumaniue Yuces, 3anUCAHHbIX 8 SMUX CUCEMAX CHUCTEHUS.
DJieMeHThl KOMOMHATOPUKH, TEOPUH MHOMKECTB M MATEMATUYECKOM JIOTUKH

Onepauuu «MMIUTUKALAA», «IKBUBAJIEHTHOCTH». [Ipumepbl 3akOHOB anreOpbl JIOTHKH.
DOKBHUBAJICHTHBIE MPE0oOpa3OBaHMs JIOTHYECKUX BbIpakeHui. [locTpoeHue m0OrMyYecKoro
BBIPOKEHHMS C IAaHHOW TaOJIMIICH HICTUHHHOCTH. Peutenue npocmetiuux 102uteckux ypasHeHuil.
Hopmanvusie gpopmul: OU3bIOHKMUEHAS U KOHBIOHKMUBHAS HOPMATbHAS (popma.

JAuckpeTHbIe 00bEKThI

Pemienne anropuTMHUYECKHX 3a/lad, CBSI3AHHBIX C aHAIU30M rpadoB (IpUMEPHI: MOCTPOSHUS
ONTUMAJIBHOTO TMYTH MEXIYy BEpIIMHAMU OPUEHTHUPOBAHHOTO AIMKJIMYECKOTO Tpada;
OIlpe/ieNieHUs] KOJIMYECTBA PA3IMYHBIX IyTed Mexay BepimnHamu). VMcnonbs3oBanue rpagos,
JIEPEBbEB, CIHCKOB IPH OMUCAHUU OOBEKTOB M IPOILIECCOB OKpYXKAloIIero Mupa. bunapuoe
depeso.

AJITOPUTMBI H 3JIEMEHTHI IPOrPAMMHPOBAHUSA

AJITOpUTMUYECKHE KOHCTPYKIUH

[MognporpaMMel. PexypcusHule anzopummeoi.

TabnuuHbIe BETUYUHBI (MACCHUBHI).

3anuch aNrOPUTMUYCCKUX KOHCTPYKIIUK B BEIOPAHHOM SI3BIKE MPOTPAMMHPOBAHHUS.
CocragpiieHHe aJITOPUTMOB M UX POrPaMMHasi peaju3anusi

DraIbl penIeHus 3a/1a4 Ha KOMIBIOTEpE.

Omneparopsl sA3bIKa MPOrPaMMHUPOBAHUS, OCHOBHBIE KOHCTPYKIIMH $I3bIKA MPOrPaMMHUPOBAHUS.
Tunel U CcTpyKTYpbl naHHBIX. KoampoBanwme 0a30BBIX aJTOPUTMHUYSCKUX KOHCTPYKIIMH Ha
BBIOpAaHHOM $SI3BIKE ITPOTPAMMHUPOBAHHUS.

WuTerpupoBanHas cpefa pa3pabOTKH MPOrpaMM Ha BBIOPAHHOM SI3BIKE TPOTPAMMHUPOBAHUS.
Wutepdeiic BpiOpanHO#l cpenpl. CocTaBieHHE alTOPUTMOB M MpOrpaMM B BBIOPAHHOUM cpene
nporpaMmupoBanus. [lpueMsl oTiragku porpamMM. [IpoBepka paGOTOCIIOCOOHOCTH MPOTpaMM ¢
WCIIOJIb30BaHUEM TPACCUPOBOYHBIX TAOIHII.

Pa3paboTka m mporpamMMHas peaym3amys aJIrOPUTMOB PEIICHHS THIIOBBIX 33ja4 0a30BOTO
YPOBHS U3 Pa3IMUHBIX MPEIMETHBIX obnacteil. [lpumepot 3a0ay:

—  aneopummbl HAXO0NCOEHUs HAuboOabwe20 (UNU HAuMeHbwie20) U3 08YX, mpex, yemblpex
3a0aHHbIX yucen Oe3 UCNOIb308AHUA MACCUBOE U YUKIO08, d MAKHCe CYMM (Unu npousgedeHuii)
9/1EMEHMO8 KOHEUHOU YUCT080U NOCIe008AMENbHOCIU (UIU MACCUBA),

—  aneopummbl AHAIU3a 3anucell Yucei 8 NO3UYUOHHOU cucmeme CHUCIeHUs;
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—  aneopummul peuwienus 3a0ay memooom nepebopa (nouck HOJl oannoeo namypanvhoco
yycna, nposepKa YuUcia Ha NpoCcmomy u m.o.);

—  aneopummvl pabomul ¢ NEMEHMAMU MACCUBA C OOHOKPAMHBIM NPOCMOMPOM MACCUBA:
JIUHEUHbIL NOUCK JJleMeHmd, 6CmasKa U yodaleHue 21eMeHmOo8 6 Mdaccuse, NepecmaHo8Ka
9IeMEeHmMOo8 OAHHO20 MACCU8A 6 O0OPAMHOM NOpsAOKe, CYMMUPOBAHUE DNIeMEHMO8 MACCU6d,
npoBepKa cOOMBEMCMBUS JIeMEHMO08 MACCUBA HEKOMOPOMY VYCI08UI0, HAXOHMCOEHUEe 8MOpPO20 NO
geudUHe HauboabULe2o (UL HAUMEHbULE20) 3HAYEHUS.

Aneopummsl pedaxmuposanusi meKcmos (3ameHa CUMBONA/ppazmenma, yoaieHue u 8CmMasKd
CUMBOIA/ppazmenma, NOUCK 8X0AHCOEHUS 3A0AHHO020 00pa3ya).

[TocTanoBKa 3a/1au COPTUPOBKHU.

AHAaJIU3 aIrOpUTMOB

Onpenenenne BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB  YIpPaBICHUS
UCTIOJIHUTENISIMA Y BBIUYMCIIUTENBHBIX aITOpUTMOB. OrpeneneHue MCXOIHBIX HaHHBIX, MPU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMBbIil pe3ybTar.

Cnooicnocms — @bluUCTIeHUA:  KOAUYECMBO BbINOJIHEHHbIX ONepayull, pamep UCNOAb3YeMOU
NaMAmMu, 3a8UCUMOCTb GLIYUCTICHULL OM PA3ZMePa UCXOOHBIX OAHHDBIX.

MaremaTH4ecKoe MOJeTUPOBAHHE

[IpencraBienue pe3yabTaTOB MOACIUPOBAHUSA B BHJE, YIOOHOM JUIsl BOCHPHUSTHS UYEIOBEKOM.
['paduueckoe npeacTaBiIeHNE JaHHBIX (CXEMBI, TAOIHIIBI, TPAPHUKH).

[TpakTuueckast paboTa ¢ KOMIBIOTEPHON MOJIENbBIO O BEIOpAaHHON TeMe. AHAU3 TOCTOBEPHOCTH
(mpaBnononoOusl) pe3yJabTaTOB 3KCHEPUMEHTOB. Mcnonvzosanue cped uUMUMAYUOHHO20
MOOenuposanus (8UpPMYaibHblX 1a60pamoputi) 0isi NPOBedeHUsi KOMNbIOMEPHO20 IKCNEPUMEHMA
8 YueOHOU OessmebHOCHIU.

Hcnosib30Banne MPpOrpaMMHBIX CHCTEM U CEPBHCOB

KoMnbroTep — yHuBepcajabHOe YCTPOCTBO 00padOTKHU JaHHBIX

[IporpaMMHass W ammapaTtHas OpraHHW3alUsi KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX CHCTEM.
ApXHUTEKTypa COBPEMEHHBIX KOMIbIOTEpOB. [lepcoHanbHbIil KoMIbIOTEp. MHOTOMPOIIECCOPHBIE
cucrembl. Cynepkomnviomepwl. Pacnpeodenennvie sviuuciumenvuvie cucmemvl u obpadomka
bonvuux Oauuslx. MoOuIbHBIE UU(GPOBBIE YCTPOHCTBA U HUX POJIb B KOMMYHHKAIIHSIX.
Bcempoennvie komnwvromepol. Mukpoxoumponnepol. Pobomuszuposannvie npouzeoocmad.

Brei6op koHuUrypanuu KOMIBIOTEPa B 3aBHCHMOCTH OT pemaeMol 3amaud. TeHAeHIuu
pa3BUTHS aNMapaTHOTO 00ECTIeYeHUsT KOMITBIOTEPOB.

[Tporpammuoe obecneuenue (I10) KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Pa3nuuyHbie BHUIBI
I1O n ux HazHaueHue. OCOOEHHOCTH IPOrPaMMHOTO 00eCTIeYeHHs] MOOMIIBHBIX YCTPOUCTB.
Opranuzanus XpaHeHUsT U 00pabOTKM AAHHBIX, B TOM YHCJIE C HCIOJIb30BAaHHEM HHTEPHET-
CEpBUCOB, OOJIAYHBIX TEXHOJOTMHA M MOOWIIBHBIX YCTPOUCTB. [IpukiaoHvie KoMnblOmMepHble
NpPOSPAMMbL, UCNONIb3YeMble 8 COOMEEMCMEUU C MUNOM peulaemvlx 3a0ay U no 8blOPAHHOU
cneyuanuzayuu. Ilapannenvroe npoepammuposanue.

Hucmannayus u 0euHcmanisayus NPoSpAMMHbIX CPeoCme, HeoOX0OUMbIX Ol peuleHus Y4eOHbIX
3a0a4 u 3a0ay no 8vIOPAHHOU cneyuaruzayuu. 3aKoHonaTeabcTBO Poccuiickoin denepanuu B
00JacT MPOrpaMMHOTO 00ECTIEUEHUSI.

Crnioco6nI u cpeacTBa obecrieueHus HajexxHoro Gynkimonuposanus cpencts UKT. IIpumenenue
CNeYUanU3UPOBAHHLIX NPOSPAMM Ol obecneyenus cmabunrbHou pabomol cpeocms UKT.
beszonacHOCTh, TUTHEHA, YPTOHOMHKA, PeCypcocOepekeHIe, TEXHOJIOTHUECKHEe TPeOOBaHUS TIPH
HKCIUTyaTalli KOMIIBIOTEPHOTO pabodero mecra. [Ipoekmuposanue aemomamu3uposaHHo20
paboue2o mecma 8 cOOMEEMCMEUU C YETAMU €20 UCNOIb308AHUS.

IToAroToBKA TEKCTOB M 1EMOHCTPALMOHHBIX MATEPUAJIOB

Cpenctsa noucka u aBTo3aMeHbl. McTtopus m3Menennii. Vcnonp30BaHNE TOTOBBIX MIA0JIOHOB U
co3llaHue COOCTBEHHBIX. Pa3paboTka CTPYKTYpbl JOKYMEHTa, CO3/aHHE€ T'HIIEPTEKCTOBOIO
nokymeHTa. CtanaapTsl OMOIMOTpaPUIecKuX ONMMCaHUM.



JlenoBas mepenucka, HayuHas mnyOnukanusa. Pedepar u amHotanus. Ogopmaenue cnucka
JUmepamypbi.

KomnextuBHas pabora ¢ qokymentamu. PenensupoBanne Tekcra. O01auyHble CEPBUCHI.

3nakomcmeo ¢ KommnviomepHou eepcmkoll mekcma. Texuuueckue cpedcmea 6800a
mekcma. Ilpoepammul  pacno3naganus mekcma, 66€0eHHO20 C UCNONb308AHUEM CKaHepda,
nranwemnozo IIK unu epaguueckoco nnanwema. Ilpoepammvl cummesa u pacno3HagaHus
YCMHOU peyi.

Pabora ¢ aynuoBu3yajibHbIMU JaHHBIMHU

Cosz0anue u npeobpazosanue ayouosu3yaibHblx 00vbekmos. Beod uzobpadxcenuil ¢
UCNONIL30BAHUEM — PA3IUYHBIX  YUpposvlx  ycmpoticmé  (yugposvlix  homoannapamos u
MUKPOCKON08, 8udeokamep, ckanepos u m.d.). Obpabomka u3obpadxcenus u 36yKa ¢
UCNONIL308AHUEM UHMEPHEM - U MOOUTbHBIX NPUTLOHNCEHUI.

Hcnonb30Banue MyJIbTUMEAMWHBIX OHJIAHH-CEPBHCOB Uil pa3pabOTKHU Tpe3eHTALUi
MPOEKTHBIX paboT. PaGoTa B rpyme, TeXHONOrHs MyOIuKaluyi TOTOBOIO MaTepuasa B CETH.
DJIeKTPOHHBbIE (IMHAMHYECKHE) TA0JIMLbI
[Tpumeps! UCIIONIB30BaHUS JUHAMUYECKHX (3JIEKTPOHHBIX ) TAOIHI] Ha TPAKTHKE (B TOM YUCIIE — B
3a/1a4ax MaTeEMaTUYECKOr0 MOJIEIUPOBAHMUS).

Bba3bl JaHHBIX

Penstmonnpie  (TabnuuHbie) 0a3bl JaHHBIX. Tabnmuma — TPEICTaBICHHE CBEICHUN 00
onHOTUNHBIX oOBbekTax. Ilone, 3amuch. KimtoueBsie momnst Tabnuipl. CBsA3U MEXIy TaOJIMLIaMU.
Cxema nannbix. [lonck u Bb100p B 6a3ax naHHbIX. COpTUPOBKA JaHHBIX.

Coznanue, BeACHME M HCIOJNb30BaHHE 0a3 JaHHBIX TPU PEIICHUU YUEOHBIX U

NPaKTUYECKHX 3a/1a4.

Aemomamu3zupoeannoe npoeKmuposanue

Ilpeocmasnenue o  cucmemax — asmomamuzuposanHo2o  npoekmuposanus.  Cucmemol
asmomamuzuposanHo2o npoekmuposanus. Coz0anue udepmedicell MUNoGvlx Odemaneti U
00beKmos.

3D-mooenuposanue

Ipunyuner nocmpoenusi u peoaxkmuposanus mpexmepHolx mooeneu. CemoyHvlie MoOemu.
Mamepuanwi. Mooenuposarnue ucmounuxos oceeujenus. Kamepol.

Aooumuenvle mexnonozuu (3D-npunmepoi).

Cucmembpl UCKYyCCMEEHHO20 UHMENLIEKMA U MAWUHHOE 00yUuenue

Mawunnoe obyuenue — pewlenue 3a0a4 pacno3HA8AHUs, Klaccupukayuu u npeocKasaHusl.
Hckyccmeennviil unmeniexm.

NadopManMOHHO-KOMMYHMKAIMOHHBIE TexHogoruu. Padora B wnHPOPpMAanMOHHOM
MPOCTPAHCTBE

Komnblorepusbie ceTn

[TpuHIMIIBI TOCTPOEHUST KOMITbIOTEPHBIX ceTel. CeTeBble MpoTokoiibl. HTEepHeT. Anpecanus B
cetu MHTepHeT. CucTeMa TOMEHHBIX UMEH. bpaysepsl.

Annapammvie KOMNOHEHMbL KOMNbIOMEPHBIX CEMEU.

Be6-caiit. Crpanuna. BzaumozeiictBue BeO-cTpaHHIBI C cepBepoM. J(MHAMHUECKUE CTPAHHULIBL.
PazpaboTka MHTEpHET-TIPHIIOKEHUH (CATHI).

CeteBoe xpaHeHue AaHHbIX. OJO1auHble CEPBUCHL.

JesTenbHocTh B ceT UHTEpHET

Pacmmpennsiii nouck uHopmanuu B cetu MurepHer. Mcmonb3oBaHHE S3bIKOB MOCTPOCHUS
3aIpOCOB.

Hpyrue Buabl AeATEIBHOCTU B ceTU MIHTEepHET. [ €0/I0KallMOHHbBIE CEPBUCHI PEAILHOIO BPEMEHU
(Jroxanusi MOOMJIBHBIX Telne(OHOB, OMpeNeleHHe 3arpy:KeHHOCTH aBTOMAarucTpajieil u T.I.);
UHTEPHET-TOPrOBJIsl; OPOHUPOBAaHUE OMIIETOB U TOCTUHMUIIL U T.II.



ConnanbHas nHpoOpMATHKA
ConuanbHble CETH — OpraHu3alMs KOJJIEKTUBHOTO B3aMMOJCHCTBHS M OOMEHa JaHHBIMU.
Cemesou smukem: npaguia nogeoenus: 8 KUbepnpocmpancmae.
[IpobiemMa TONIMHHOCTH  MOJIy4YeHHOW uHbopMauuu. HHopmayuonnas  Kyremypa.
T'ocyoapcmeennvle snekmponnsie cepgucvl u ycayeu. MoOuibHbIe TpuUiIokeHus. OTKPBITHIC
o0pa3oBaTelibHbIE PECYPCHI.
NudopmannonHas 0e30nacHOCTb

CpeactBa 3amuThl MHGOpPMALMKM B aBTOMATU3MPOBAHHBIX HH(POPMAIMOHHBIX CHCTEMax
(AUC), KOMIBIOTEPHBIX CeTSAX M KommbloTepax. OOmme mpoOiieMbl 3alUThl HHPOPMALUU U
uHpopmarnmonHoit 6e3omacHoctu AUC. DnekTpoHHas MOANUCH, CEPTUHUIIMPOBAHHBIE CANTHI U
JIOKYMEHTBI.

TexHOreHHble 1 3KOHOMUYECKHE YIpo3bl, CBsi3aHHbIe ¢ ucnonb3zoBanueMm MKT. IIpaBoBoe
obecrnieueHre HHHOPMAITMOHHON OE30MaCHOCTH.

Yriy0/1eHHbBIH YpOBeHb

Beenenune. Undopmauus u nnpopmannonnbie npoueccobl. JJannbie

CHOCO6I)I MMpEaACTAaBJICHUA JaHHBIX. Pazmuns B OpCACTaBJICHUN JAaHHBIX, MMPCAHA3HAUYCHHBIX IJIA
XpaHeHUs: U 00pabOTKHU B aBTOMAaTU3UPOBAHHBIX KOMITBIOTEPHBIX CUCTEMaX U MpeqHa3HAYeHHBIX
AJI1 BOCIIPUATHUA YCTIOBEKOM.

Cucrembl. KoMmoHeHTHI cicTeMbl M X B3aumoeiicTeue.. MHdopmannonHoe B3auMoIeiicTBIE B
CUCTEMeE, ylpaBjieHHe. Pa30MKHYTbIE U 3aMKHYTbIE CUCTEMBI yIIpaBiieHUs. Mamemamuueckoe u
KomMnviomepHoe Modeﬂupoeaﬂue cucmem ynpaeileHusl.

MartemaTu4ecKre OCHOBbI HHPOPMATHKH

TekcTbl 1 koaupoBanue. Ilepenaya 1annpIxX

3HaKH, CUTHAJIBI U1 CHMBOJIBI. 3HAKOBBIE CUCTEMBI.

PaBHOMepHBIE M HepaBHOMepHbIe Konbl. [Ipeduxcubie komel. YcmoBue dano. Obpamuoe
yenosue Dano. ANTOPUTMBL IEKOIUPOBAHUS MTPH UCIIOJIB30BAHUN TPEPUKCHBIX KOJIOB.

Cxartve [JaHHBIX. Y4YeT YacTOTHOCTH CHMBOJIOB NIpM BBIOOpE HEPABHOMEPHOTO KOJa.
Onmumanvroe koouposanue Xappmana. Vicnoap3oBaHUE MPOTrpaMM-apXHBATOPOB. Arcopumm
LZW.

[lepenaua nanHbBIX. VICTOYHHMK, TpPUEMHUK, KaHal CBSI3M, CHUTHAJ, KOAWpYIOIIEe U
JIEKOIMPYIOIIEE YCTPOKCTBA.

Ilponycknas cnocobnocms u nomexozawuujenHocms Kanana cesasu. Koouposanue coodbwenuii 6
COBPEMEHHBIX CPeOCmBax nepeoaiu OAHHbIX.

Hckaxenne wuHPOpMAIMM TpU Tepenadye Mo KaHaigam cBsi3u. Koapl ¢ BO3MOXHOCTBIO
0OHapy>XeHHS ¥ UCIIPABJICHHS OIINOOK.

Cnocobvr  3awumel  uHgopmayuu, nepeoasaemoli no Kauaram cesasu. Kpunmoepaghus
(aneopummol wugposanus). Cmezsanoepagusi.

JAuckperusanus

WN3mepenns u guckpernsanus. YacTtora W pa3psgHOCTb HM3MEPEHHH. YHHMBEPCAIBHOCTH
JTUCKPETHOTO MPEICTaBICHUS HH(DOPMALIUH.

JluckpeTHoe mnpejcTaBlieHHE 3BYKOBBIX JaHHbIX. MHOrokaHajbHas 3anuchk. Pasmep aiina,
MOJIY4YEHHOTO B PE3yJIbTAaTe 3allMCH 3BYKa.

JluckpeTHoe TpeIcTaBIeHUe CTATUYECKON U AMHAMUYECKOU rpaduueckoi nH(popmaIuu.
Corcamue 0anHbIX npu XpaHeHuu epaguyeckou u 36YK08ou uH@opmayuu.

CucreMbl CHUCTEHUS

CaolicTBa MO3UITMOHHON 3aMMCH YHCIIA: KOJTHMYECTBO MU(P B 3aMUCH, MPU3HAK IETUMOCTH YHCIIa
Ha OCHOBaHHE CUCTEMBbI CUHCIICHUSI.

AJNTOpUTM MepeBoJia NECATUUHOM 3alIMCH YUCIa B 3aMKMCh B TO3ULIMOHHOM CUCTEME C 3aJJaHHBIM
OCHOBaHUEM. AJITOPUTMBI MOCTPOEHUS 3alMCHU YUCIIA B MO3UIMOHHON CHCTEME CUUCIEHHUS C
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3a/laHHBIM OCHOBAaHWEM U BBIYUCIICHUS YHCIA MO CTPOKE, COAEpIKAIeH 3amuch 3TOrO YucCia B
MO3UI[MOHHOM cHCTEMe CUHCIICHHUS C 3alaHHBIM OCHOBAHUEM.

ApudnmeTndeckne NeHCTBUS B MO3UIIMOHHBIX CHCTEMaX CYUCIICHUS.

Kpamkas u pazeepnymas ¢opma 3anucu CcMewanHvlx yucenl 8 MNOZUYUOHHLIX CUCEMAX
cuucnenus. Ilepe6oo cmewlanHo2o yYucia 6 NOUYUOHHYIO CUCMEMY CUUCTEeHUs C 3A0AHHbIM
OCHOBAHUEM.

Ilpeocmasnenue yenvix u 6ewjeCmeeHHvIX Hucenl 6 namsamu komnviomepa. Komnviomepnas
apugpmemuxa.

DJieMeHThbl KOMOMHATOPUKH, TEOPUH MHOKECTB U MAaTEeMATHYECKOii JJOTUKH

Onepanuu «<MMILTUKALUA», «IKBUBaJICHIUA». Jlornueckue QpyHKINU.

3akoHBl anreOphl JIOTHMKW. OKBHBAJICHTHBIC NIPEOOpPa3OBaHUsl JIOTHUYECKUX BBIPAKCHUHU.
Jloruueckue ypaBHEHHS.

[TocTpoeHHE NOTUYECKOTO BBIPAKECHUS C JAHHOW TaOMUICH WCTHHHOCTH. JIM3BIOHKTHUBHAS
HOpMasbHast popma. KoHbIoHKMUBHAsL HOPMATLHAS hopMa.

Jlorudeckuie 371€MEHTHI KOMITBIOTEPOB. [locTpoeHune cxem n3 6a30BBIX JIOTHYECKUX IIEMEHTOB.
JlucKpeTHbIe UTPBI ABYX UTPOKOB € MOJHOM HH(OpMalLuel. BeIMrpbIIHbIE CTpaTeruu.
JlucKkpeTHbIe 00bEKTHI

Pemenne anropuTMuUYecKux 3ajiad, CBA3AHHBIX C aHAIW30M TpadoB (IpuUMEpb: MOCTPOCHUS
ONTHMAJBFHOTO IMYTH MEXKIY BEpIIMHAMHA OPUEHTHPOBAHHOTO AIMKJIMYECKOTO Tpada;
oTpezieNieHUs] KOJIMYECTBA PA3IUYHBIX MTyTeH MEXIy BEPIIUHAMHU).

O06xo/1 y3710B JepeBa B TIIYOUHY. Ynopsoouennvle Oepesbs (Oepeswbsl, 8 KOMOPbIX YNOPAOOYEHbL
pebpa, svixoosauue Uz 00H020 V31a).

Hcnonp30BaHue JEPEBLEB NPHU PEIICHUU ANTOPUTMHUYCSCKUX 3a/a4 (IIPUMEphI: aHaIH3 pabOThI
PEKYPCUBHBIX alTOPUTMOB, paz0op apudMeTHdecKuX M JIOTHYECKHX BbIpakeHuil). bunaphoe
nepeBo. Mcnonvsosanue oepegbes npu XpaneHuu OaHHbIX.

Hcnons3oBanue rpadoB, [epeBbEB, CIUCKOB TMPU ONUCAHMH OOBEKTOB U IPOILIECCOB
OKPY’KaIOIIEro MHUpa.

AJITOPUTMBI H 3JIEMEHTBI IPOrPAMMHPOBAHUA

AJITOPUTMBI H CTPYKTYPBI JaHHBIX

ANTOpPUTMBI HCCIIEI0BAHUS AJIEMEHTAPHBIX (PYHKLNN, B YaCTHOCTH — TOYHOT'O ¥ PUOIINKEHHOTO
pelIeHHsT KBaJIpaTHOTO YypaBHEHHS C LEJIbIMH M  BELIECTBEHHBIMH KO3 UIMEHTaMH,
OTpezieNIeHUs] IKCTPEMYMOB KBaJApaTUYHON (QYHKIIMH HA OTPE3KE.

AJNTopUTMBI aHAIN3a U TpeoOpa3oBaHMsl 3auceil Yucen B MO3UIMOHHON CHCTEME CUUCIICHHUS.
ANTOpUTMBI, CBS3aHHBIE C JEIUMOCTBIO IENbIX unced. Aiaroput™ EBkiamaa mis onpeneneHus
HO/I nByx HaTypalbHbIX YUCEIL.

Anroput™mbl JIMHEHHOW (OJHOMPOXOJHOM) 00pabOTKM TMOCIEI0BAaTEIbHOCTH 4ucesl 0e3
WCIIOJIb30BAaHUsl JIOTIOJHUTEIBPHOM MaMSTH, 3aBUCALIEM OT JUIMHBI IIOCJIEJOBATEIbHOCTU
(BBIYMCIIEHUE MAaKCUMyMa, CYMMBbl; JIMHEWHbI mouck u T.1.). OOpaboTka »3JIEMEHTOB
NOCJIEI0BATENbHOCTH, YJOBIETBOPSIOIIUX ONPEACTICHHOMY YCIOBHIO (BBIYUCIEHHE CYMMBbI
3a/laHHBIX 3JIEMEHTOB, UX MaKCUMyMa H T.I1.).

Anroputmbsl 00paboTKH MaccuBOB. [IpuMepsl: mepecTaHOBKa 3JIEMEHTOB JAHHOTO OJJHOMEPHOTO
MaccuBa B OOpaTHOM MOPAJKE; LMKIWYECKUH CABHUI SJIEMEHTOB MaccHBa; 3aIllOJHEHUE
JBYMEPHOTO YHMCJIOBOTO MaccHBa IO 3aJaHHBIM IIpaBWJIaM; IIOMCK DJIEMEHTa B JIBYMEPHOM
MacCHB€; BBIUHCIEHHE MaKCHUMyMa M CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MaccuBa. Bcmaeka u
yoanenue 371eMeHMo8 8 Maccuge.

PekypcuBHbBIE aITOPUTMBI, B YACTHOCTH: HAXO0KJIEHUE HATypalIbHOU U I[€JION CTENeH!u 3aJaHHOTO
HEHYJIEBOTO BEIIECTBEHHOI'O YHCIIA; BBIYMCIECHUE (DAaKTOpUAIOB; BBHIYMCIEHHE N-TO HJIEMEHTa
PEKYppPEHTHON  MOCJeNoBaTeIbHOCTH  (Hampumep, mocienoBareidbHocTH — DubOoHau4M).
[ToctpoeHne m aHanmu3 JepeBa PEKYPCUBHBIX BbI30BOB. BO3MOXHOCTH 3alliCH PEKYPCHBHBIX
aIropuTMOB 0€3 SIBHOT'O MCIOJIb30BAHUS PEKYPCHH.
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CopTupoBKa OJHOMEpPHBIX MaccUBOB. KBajpaTHUHbIE aQJIrOPUTMBI COPTHUPOBKHM (IIpHUMEp:
COpTHpOBKa my3bIpbkoM). CiusHHME JBYX OTCOPTUPOBAaHHBIX MAacCHMBOB B OJUH 0e3
MCII0JIb30BaHUsl COPTUPOBKH.

ANTOpPUTMBI aHalIM3a OTCOPTHPOBAHHBIX MAacCUBOB. PeKkypcuBHas peanusanus COPTUPOBKU
MaccHBa Ha OCHOBE CIHUSHHS IBYX €r0 OTCOPTUPOBAHHBIX ()ParMEHTOB.

ANTOpPUTMBI aHaIU3a CUMBOJIBHBIX CTPOK, B TOM 4YHCJIE: IOJACYET KOJIUYECTBA IOSBJICHUN
CHMBOJIa B CTPOKE; pa30MeHHe CTPOKH Ha CJOBa IO MPOOEIbHBIM CUMBOJIAM; IOUCK MOACTPOKU
BHYTPH JIaHHOM CTPOKH; 3aM€Ha HAWIEHHOU MTOJACTPOKH Ha APYTYIO CTPOKY.

[Toctpoenue rpaduka GpyHkmu, 3a7aHHON HOPMYIION, MPOrpaMMOi WK TaOIUIEH 3HAYCHU.
ANropuT™Mbl NPUOIMKEHHOIO PEIIEHUs] YPaBHEHUH HAa JAaHHOM OTpe3Ke, HalpuMmep, METOJOM
JIeNICHHsI OTpe3Ka MOoToiaM. AJITOPUTMBI TPUOIMKEHHOTO BEIYUCIICHHS JUTMH U TJIOUIa e, B TOM
yycie: MpUOIMKEHHOE BBIUUCIEHHE JJIMHBI IUIOCKOM KpPHUBOM IIyTe€M ammpoKCUMAalH ee
JIOMaHOM; MPHUOIMKEHHBIN MOJCYET METOJOM Tpamneuui Mmiomand nojx rpagukoM (QyHKIHH,
3aaHHON (hOpMyJIOH, TporpaMMoN WM TaOnWIer 3HaueHui. [lpubnudicennoe GvluucieHue
niowaou  gueypsl  memooom  Moume-Kapno. Ilocmpoenue mpaekmoputl, 3a0aHHbIX
pasHocmuviMu - cxemamu. Pewenue 3aoau onmumuzayuu. Aneopummvl 8bIYUCIUMENLHOU
eeomempuu. Beposimnocmuvie ancopummbol.

CoxpaHeHue ¥ UCIHOJIB30BaHUE IIPOMEXKYTOUHBIX pE3yJbTaTOB. MeTon AMHAMHUYECKOTO
IPOrpaMMHUPOBAHUS.

IIpencraBinenue o CTpyKTypax AaHHbIX. IIpuMepsl: criucku, ciaoBapu, AepeBbs, oduepenu. Xoui-
maobauysl.

SI3BIKH MPOrpaMMHUPOBAHUSA

[Mognporpammer (riporenypsl, Gpynkun). [TapameTpsr moanporpamm. PexypcuBHbIe mpoueaypbl
U QyHKIUH.

Jlornueckue nepemenHble. CUMBOJIbHBIE U CTPOKOBBIE ITepeMeHHbIe. Onepauy HaJl CTPOKaMHU.
JIBymMepHBIE MacCUBBI (MaTpHUlIbl). MHO2OMEpHbIE MACCUBYL.

Cpencta paboThI C JaHHBIMU BO BHEITHEW naMsaTH. Danibl.

[TonpoOHOE  3HAKOMCTBO C  OJHHUM M3  YHHMBEPCAJIbHBIX  IPOLEAYPHBIX  S3BIKOB
[IPOrpaMMUPOBAHUA. 3alUCh AITOPUTMUYECKUX KOHCTPYKLUMH U CTPYKTYp JaHHBIX B
BbIOPaHHOM si3bIKE MporpammupoBanus. O030p MpoLeypHBIX SA3bIKOB IPOrPaMMHUPOBAHHUS.
IIpeocmasnenue o cunmakcuce u cemanmuxe sA3blKa NPOSPaAMMUPOBAHUSL.

Ilonamue o Henpoyedypuvix A3bIKAX NPOSPAMMUPOBAHUS U NAPAOUSMAX NPOSPAMMUPOBAHUA.
H3yuenue 6mopoco A3blka NPoOSPamMmMupOBaHusl.

Pa3padoTrka nporpamm

Oranbl pelieHns 3a/1a4 Ha KOMIIBIOTEpE.

CrpykrypHoe mnporpammupoBanue. [IpoBepka ycioBUS BBIIOJIHEHHS IMKJIa [JO Hayaa
BBIMIOJTHEHMS Tejla LUKJIA M TOCe BBINOJIHEHMs Tejla IUKJA: MOCTYCIOBUE U MpPEnycllOBHE
1uKJa. IHBapuaHT LuKIIa.

MeTto/1bl IPOEKTUPOBAHUS IPOTPAMM «CBEPXY BHM3» U «CHU3Y BBepx». Pa3zpalboTka mporpamm,
MCIOJIb3YIOUINX MOANPOTPAMMBI.

bubnuorexu noaAnporpaMM U UX UCIOJb30BaHUE.

WuTerpupoBanHas cpefa pa3pabOTKU MporpaMMbl Ha BBIOPAHHOM SI3bIKE NMPOrPaMMHPOBAHUS.
[Tonb30BarenbCkuil HHTEP(ENC NHTETPUPOBAHHON Cpe/Ibl pa3pabOTKU Iporpamm.

[Tonstue 006 OOBEKTHO-OPUEHTHUPOBAHHOM IPOrpaMMHUpOBaHUU. OOBEKTHI U  KJIACCHI
Hukancynayus, nacnedosanue, noaumoppusm.

Cpenpl  ObicTpoil  pa3zpa®oTku mporpamm. ['paduyeckoe mnpoekTHpoBaHuEe HHTEpdeiica
nosib3oBarens. Mcnonb3oBanne Motyniel (KOMIIOHEHTOB) IIPU pa3zpaboTKe Mporpamm.
DJIeMeHThI TeOPHH AJITOPHTMOB

Qopmanuzanus NOHATHS —anroputma. Mammnaa TeiopuHra — mnpumep aOCTpakTHON
YHUBEpCAIbHOU BeIUUCIUTENBHOU Moaenu. Te3uc Yépua—Trropunra.
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Jpyeue ynueepcanvhuvle sviuuciumenvivie mooeru (npumep: mawuna Ilocma). Ynueepcanvhutii
aneopumm. Beiuuciumvie u  Hegvlyuciumvie @ynxkyuu. Ilpobnema ocmanoéku u - ee
HEpPaspeuumMocma.
Abcmpakmuble YHUBEPCATbHbLE NOPOICOAOUUE MOOENU (NpUMep. SPAMMAMUKU).
CHOXHOCTh BBIYHMCIICHHS: KOJIMYECTBO BBIMOJHEHHBIX OIEpaluid, pa3Mep HCIOJIb3yeMOi
NaMsTH; UX 3aBUCHMOCTb OT pa3Mepa MCXOJHBIX JaHHBIX. CI0KHOCTh aJlTOPUTMa COPTHUPOBKU
ciusiuueM (MergeSort).
[Tpumepsl 3a1a4 aHAIKM3a AITOPUTMOB: ONPEAEICHUE BXOIHBIX JAHHBIX, P KOTOPBIX AJITOPUTM
JIaeT yKa3aHHBINA pe3ysbTaT; ONpEICICHNE Pe3yibTaTa alrOpUTMa 0€3 ero MoJHOIO MOIIAroBOro
BBITIOJTHEHHUS.
Jlokazamenbcmeo npasuibHOCMU NPOSPAMM.
MartemaTu4eckoe Moie TUPOBaHHE
[Ipaktuyeckas paboTa ¢ KOMIBIOTEPHOW MOJENbI0 1O BbhIOpaHHOH Teme. IIpoBenenue
BBIUMCIUTENFHOTO JKCIIEPUMEHTa. AHaJIN3 JIOCTOBEPHOCTH (IIPaBIONOA00Ms) pe3yIbTaTOB
KOMITBIOTEPHOT'O 3KCIIEPUMEHTA.
[IpencraBienue pe3yabTaTOB MOACIUPOBAHUSA B BHJE, YAOOHOM JUIsl BOCHPHUSTHS UYEIOBEKOM.
['paduueckoe npeacTaBiIeHNE JaHHBIX (CXEMBI, TAOIHIIBI, TPAPHKH).
[TocTpoeHre MaTeMaTHYECKUX MOJIENIEH AJIs PEelIeHUs MPAaKTUYECKUX 3a/1a4.
HmuTanimonHoe MoaenupoBanue. Mooenupoganue cucmem mMacco8o20 00CHYHCUBAHUS.
Hcnonvzosanue ouckpemusayuu u YUCIEHHbIX MEMOO08 8 MAMeMamuyeckom MooeIuposaHuu
HeNnpepwleHbIX NPOYECCO8.
Hcnonvzosanue cped umumayuoHHO20 MOOEIUPOBAHU (BUPMYATbHBIX J1abopamopuii) 0
nPo6edeHUss KOMNbIOMEPHO20 IKCHEPUMEHMA 8 YUeOHOU 0esimelbHOCMU.

Komnviomepnouii  (6upmyanvHoulll) u  MAmMepuaivbHuli — NPOMOMUNLL  U30ENUsL.
Hcnonvzosanue yuebnvix cucmem agmomamusupo8aHno2o npoeKmupo8aHusl.

NHdopManHOHHO-KOMMYHHKAIIMOHHbIE TEXHOJOTMH M HMX HCIOJL30BaHHE JJIsl aHAJIN3A
JTAHHBIX

AnmnapaTtHoe U IPOrpaMMHoe ofecreyeHne KOMINbIOTepa

ArnmapaTHoe o0ecrieueHrue KOMIBIOTEpOB. [lepcoHambHBIN KOMITBIOTED.

MHoromporneccopusie  cucteMbl. Cynepxkomnviomepul. Pacnpedenennvie  eviuuciumenvhbie
cucmemvl u obpabomka Oonvuiux OaHuwvix. MoOWIbHBIE UGPOBHIE YCTPOWCTBA U UX POIb B
KOMMYHUKAIMSIX. Bcmpoennvie komnviomepwl.  Mukpokonmponnepvl. Pobomusuposantbie
npouU3e00Cmada.

CootBercTBHE KOH(QUTYpAllMM KOMIIBIOTEpPA peIIaeMbIM 3ajadaM. TeHJCHIUU pPa3BUTHS
anmapaTHOro o0ecrneyeHus] KOMIBIOTEPOB.

[Iporpammuoe obecnieuenne (I10) KOMIBIOTEPOB U KOMIBIOTEPHBIX cucTeM. Krnaccubukanus
nporpaMMHOro  obecriedeHus. MHoOroobpasue ONEpalMOHHBIX CHUCTeM, WX (DYHKIHUU.
[TporpamMmmMHOe obecrieueHue MOOMIIbHBIX YCTPOMUCTB.

Mooenv ungopmayuonHnotl cucmemsl «KiueHm—cepsepy. Pacnpedenennvie mooenu
nocmpoenus UHGOpMayuoHHblX cucmem. Hcnonv3o8anue 001aAUHbIX MEXHOI02UN 00pabomKu
OQHHBIX 8 KDYNHLIX UHPOPMAYUOHHBIX CUCHIEMAX.

WNucramsius u JIEUHCTAJIISAIIHS MIPOTrPaMMHOTO obecrieueHus. Cucmemnoe
AOMUHUCTPUPOBAHUE.

TeHneHIMN pa3BUTHSI KOMITBIOTEPOB. K6anmoasvle 8bluucieHus..

Texnuka Oe3omacHOCTHM W TpaBuia paboOThl HA KOMIbIOTepe. [ UTrHeHa, dProHOMHUKA,
pecypcocOepekeHrne, TEXHOJOTHUECKHEe TpeOOBaHUS TMpPHU OKCIDTyaTallud KOMITBIOTEPHOTO
pabouero mecta. [Ipoekmuposanue asmomMamu3upo8aHHo20 pabouezo Mecma 6 coOmeemcmeuu
C Yensamu e20 UCNOoab308aAHUSL.

Ilpumenenue cneyuanru3upos8anHulx NPocpamMm 0 obecneyeHus CmaoduIbHol pabomsl cpeocms
UKT. Texnonocuss nposedenus npoguiaxmudeckux pabom Hao cpeocmeamu HKT:
OUASHOCTNUKA HeUCNPABHOCMEl.
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IloaroToBKa TEKCTOB M IEMOHCTPANIMOHHBIX MATEPHATIOB
TexHonoruu co3fgaHusi TEKCTOBBIX JOKYMEHTOB. BcraBka rpaduueckux oOBEKTOB, TaOJIHLI.
Hcnonk30BaHre TOTOBBIX MAOJIOHOB U CO3/1aHUE COOCTBEHHBIX.
CpenctBa moucka u 3aMmeHbl. CucreMsl npoBepku opdorpacdum u rpammatuku. Hymeparms
cTtpanull. Pa3paboTka THUIEPTEKCTOBOrO JIOKYMEHTA: OIpEAENieHHE CTPYKTYphl JIOKYMEHTa,
aBTOMaTH4YecKoe (pOPMUPOBAHUE CITUCKA UIUTIOCTPAINil, CHOCOK U IIUTAT, CIIMCKA UCII0JIb3yeMOit
auTepaTypel U Tabnmil. bubnmorpadudeckoe onucaHue MToKyMeHTOB. KosuiektuBHas padota ¢
ToKyMeHTaMu. PerieH3upoBaHue TeKcTa.
CpencTBa co3iaHus U peAaKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.
TexHuuyeckue cpelncTBa BBOAa TeKcTa. PacmosHaBaHue Tekcra. PacnosHasanue ycmuou peyu.
Komnviomepnas eepcmrxa mexcma. Hacmonvrno-uzoamensckue cucmemoi.
PaboTa ¢ ayanoBu3yajibHbIMHI JAHHBIMHU
TexHudyeckne cpeacTBa BBOjJAa IpaduyecKux u3o0pakeHmit. KaapupoBaHue u300pakeHHIA.
I{BetoBbie Moaenu. Koppekius nzoopaxenuii. Pabota ¢ MHOTOCIIOHHBIMU H300paKEHHUSMHU.
Pabora ¢ BekTopHBIMU rpaduyeckumu o0bekTaMu. I pynmnupoBka u Tpancopmariusi 00bEeKTOB.
TexHonoruu BBoJa 1 00pabOTKH 3BYKOBOM M BHACOMH(POPMAIUH.
Texunonozuu yugposozo moodenuposanusi u npoeKMuposanus Hosvix usoenuu. Cucmembl
A8MOMAMU3UPOBAHHO20 npoekmuposanus. Pazpabomka npocmetiwux uepmedceti demaneii u
V3108 C UCNONb308AHUEM HPUMUMUBOE CUCMEMbl ABMOMAMUIUPOBAHHO20 NPOEKMUPOBAHUSI.
Aooumusnvie mexnonoeuu (3D-nevams).
DJIeKTPOHHbBbIE (IMHAMHYECKHUE) TAOTULBI

TexHnonorust o0pabOTKM 4uCIOBOM uHGpoOpManuu. BBoa M pegakTupoBaHUE AHHBIX.
Astozanonnenne. ®dopmatupoBanue suyeek. CrangaptHele (QyHKIuU. Buabl ccbulok B
dopmynax. OunbTpanuss U COPTHPOBKA ITaHHBIX B auana3zoHe unu Tabnuie. KosiekruHas
paboTta ¢ JaHHBIMU. [lo0KAI0UeHUe K HeWHUM OAHHBIM U UX UMNOPIM.
Perenrie BBIYMCIUTENBHBIX 33]1a4 U3 Pa3IMYHbIX IPEIMETHBIX 00IacTei.
KommbrorepHsie cpecTBa MpeICTaBICHUS U aHAIM3a IaHHbIX. Bu3yanuszanus 1aHHbIX.
Bba3b1 JaHHBIX
[Tonsitre n Ha3Ha4YeHue 0a3bl maHHbIX (Hanee — bJ1). Kimaccudukamms BJI. CucreMs! ynpaBieHus
B[l (CYBH). Tabmuusl. 3anuce u mnone. KmroueBoe mone. Tumbl mansbix. 3ampoc. Tumbl
3ampocoB. 3anpockl ¢ napamerpamu. CoptupoBka. OunsTparus. Beraucisempie mos.
@opmol. Omuemul.
Muororabauunasie BJ[. Csizu mexny Tabnunamu. Hopmanuzayusi.
IHoaroroBka u BbINOJHEHHE UCCJIEI0BATEILCKOI0 IPOEKTA
TexHoMoTHs BBITIOJIHEHHSI UCCIIEI0BATENILCKOTO MPOEKTA: MOCTAaHOBKA 3a/1au, BHIOOP METOJIOB
WCCIICIOBAHMsSI, COCTABIIEHHWE TPOEKTa M IIaHa paboT, MOATOTOBKA HWCXOMHBIX JIaHHBIX,
MPOBE/ICHUE UCCIeNoBaHus, (OPMYIHPOBKA BBIBOJOB, IOJATOTOBKa oOT4eTa. Bepudukarus
(mpoBepka HaIEKHOCTH U COTJTACOBAHHOCTH) MCXOJHBIX MaHHBIX M Banuganus (TpoBepka
JIOCTOBEPHOCTH) PE3YJITaTOB UCCIIEI0BAHUSI.
Craructuueckast 00padoTka qaHHbIX. OOpaboTKa pe3ynbTaToB IKCIIEPUMEHTA.
Cucmempl UCKyCCmMEEeHH020 UHMELIEKMA U MAWUHHOE 00yuenue
Mawunnoe o0byyeHue — pewlenue 3a0ay pAcno3HABAHUS, KlAcCuGurkayuu u npeocKa3aHusl.
Hckyccmeennvlii unmennekm. Ananus OaHHbIX ¢ NPUMEHEHUEeM Memo008 MAWUHHO20 00VUEeHUs.
OKkcnepmmubie U peKomeHOamenbHbule CUCTNEMDbI.
Bonvuwue oOanmvie 6 npupooe u mexHuke (2eHOMHblEe OaHHble, pe3YIbMAaAmMbl QUIULECKUX
9KCHEPUMEHMO8, UHMEPHEM-0aHHble, 8 YACMHOCMU OAHHble COYUANbHBIX cemell). TexHono2uu ux
00paboOmKuU U XpaHeHusl.

Pabora B HH(pOpMALMOHHOM NPOCTPAHCTBE

KomnbrorepHsbie ceTn

[TprHIMIBI TOCTPOEHUSI KOMIBIOTEPHBIX CETEH. Annapamuvie KOMNOHEHMbl KOMNbIOMEPHbIX
cemeii. [Ipoeoonvle u becnpogoOHble meneKoMMyHUKayuonHele kanavl. CeTeBble MPOTOKOIIBL.
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[TpuHIMIBI MeXceTeBOTO B3auMopelicTBus. (CeTeBble OINEpalMOHHBIE CUCTEMBL. 3adauu
CUCTNEMHO20 AOMUHUCMPUPOBAHUS KOMNbIOMEPOS8 U KOMNbIOMEPHbIX cemell.

WNurepuer. Axapecauust B cetu Murepuer (IP-agpeca, macku monceru). Cucrema JTIOMEHHBIX
HMEH.

Texnonorus WWW. bpay3sepsl.

Beb-caiit. Crpanuna. B3aumoneiictBue BeO-cTpanuiel ¢ cepBepoM. S3pik  HTML.
JlnHamMuyeckue CTpaHuLBbl.

Pa3paboTtka BeO-caiitoB. S3pik HTML, kackamabie Tabmuier ctwiiei (CSS). Juuamuueckuii
HTML. Pasmewenue seb-catimos.

HUcnonvzosanue cyenapues na saszvike Javascript. @opmul. Ilonamue o cepepHuIX A3bIKAX
NPOSPaAMMUPOBAHUSL.

CereBoe xpaHenue qaHHbIX. OOJIauHbIe CEPBUCHI.

JesTeabHOCTH B ceTn UHTEpHET

Pacumpennsiii nmouck uHdopmanuu B cetd MurepHer. Mcnonb3oBaHue S3bIKOB MOCTPOSHUS
3a1poCoB.

Hpyrue Bunbl nearenbHoctd B cetu Murtepuer. CepBuchl HMuTepHera. ['eonokammoHHbIE
CEPBHCHI PEATLHOTO BpeMEHHU (JIOKAlKs MOOWMIIBHBIX TeJIe(DOHOB, OMPEICICHHUE 3arpyKCHHOCTH
ABTOMArucTpajel M T.N.); UHTEPHET-TOProBiisA; OpOHHpPOBaHHE OWJIETOB M TOCTHHHI[ M T.II
OO0J1ayHble BEPCHH MTPUKIIATHBIX TIPOTPAMMHBIX CHCTEM.

HoBble BO3MOXXHOCTH ¥ MEPCHEKTUBBI pa3BUTUsS VHTEepHETa: MOOMIBHOCTH, OOJauHBIE
TEXHOJIOTHH, BUPTYAIH3allUsl, COIMATIbHBIE CEPBUCHI, JOCTYIMHOCTh. TexHonocuu «HMnmepnema
sewetly. Pazsumue mexnonocuti pacnpeoeneHHbIX 8blYUCIeHUIL.

CouunanbHas nHgopMaTHKa

CornuanbHble CETH — OpraHu3alus KOJUIEKTUBHOTO B3aUMOJICHCTBHS M OOMEHa JaHHBIMHU.
[Tpobnema MOATMHHOCTH MOTy4eHHON HHpopManuu. [ ocydapcmeentvie d1eKmMpOHHbLE CEPBUCHI
u ycnyeu. MobuibHble ipuiioskeHus. OTKpbIThIe 00pa3zoBaTenbHble pecypchl. MHpopmanronHas
KynbTypa. MH(hopMannoHHBIe TPOCTPAHCTBA KOJUIEKTUBHOTO B3aUMOIeHCTBHsI. CEeTeBON ITHKET:
IpaBHJia IOBEJICHUSI B KUOEPIIPOCTPAHCTBE.

Cmanoapmuszayus u cmanoapmol 6 cepe ungopmamuxu u HKT OoxomnwvromepHot 5pbi
(3anucvy yucen, aighasumos HAYUOHANbHBIX A3bIKOS, OUOIUOMEYHO20 U U30AMENbCKO20 0eld U
0p.) U KOMNBIOMEPHOU IPbl (A3bIKU NPOSPAMMUPOBAHUS).

Nudopmannonnas 0e30nmacHOCTH

CpenctBa 3amuThl WHOOPMANMA B aBTOMATH3MPOBAHHBIX HH(POPMAIMOHHBIX CHCTEMax
(AUC), KOMIOBIOTEPHBIX CETAX U KommbioTepax. OOmme mpobieMbl 3aluThl MHGOPMAIUN U
uHpopmannonHon 6e3omnacHoctu AVIC. KoMmbloTepHble BUPYChl U BPEIOHOCHBIE MPOTPaMMBbl.
Hcnonp30BaHre aHTUBUPYCHBIX CPEJICTB.

DNEeKTpOHHAS TIOJITUCH, CePTH(UIMPOBAHHBIC CAWTHI M JOKYMEHTHI. [IpaBOBBIE HOPMBI
MCIIONIb30BaHUsl KOMIIBIOTEPHBIX MporpaMM U pabotel B MHTEepHEeTe. 3akoHomarenscTBo PD B
00J1aCTH TPOTPAMMHOTO 00ECIICUEHUSI.

TexHOTeHHbIE U PKOHOMUYECKUE YIpo3bl, CBs3aHHbIe ¢ ucnonb3oBanueM UKT. IIpaBoBoe
obecrieueHrne HHPOPMAITMOHHON O€30MaCHOCTH.
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HazBanue pasaena

OcHoBHOe coaep:kaHue

KoanyecTBo 4acoB

10 11
Beenenue. Uudgopmanus u 6 11
HH(popMaLMOHHbIE
npoueccol. JlanHbie
MareMaTH4ecKHe OCHOBBI Tekcrol M KogupoBanue. [lepenada naHHbBIX 14
HH(OPMATHKH
Juckperuzanus 5
CucreMbl cUMCICHUS 6
DeMeHThl KOMOMHATOPUKH, TEOPUH 10
MHOYKECTB U MaTeMaTHYECKON JIOTUKU
JuckperHbie 00BEKTHI 4
AJITOPUTMBI H 3JIEMEHTBI ANTOpUTMBI U CTPYKTYPBI TaHHBIX 20 24
NPOrpaMMHPOBaHUA
SI3BIKM TPOTPaMMHUPOBAHUS 24 6
Pa3paborka nporpamm 12 12
DJeMEeHTHI TEOPUH AJITOPUTMOB 6
MatemaTuueckoe MOJEIUPOBaHHE 15
HNudopmaunonHo- ArnmapaTHoe ¥ IPOrpaMMHOE 00€CTICUeHUE 22
KOMMYHHMKAIIMOHHbIE KOMIIbIOTEpA
TeXHOJIOTHM U UX
HCIOJIb30BAHME VIS AHAJIN3A
JAAHHBIX
ITonroToBka TEKCTOB U 8
JI€MOHCTPAIIMOHHBIX MaTepPHaJIOB
Pabora ¢ ay1oBU3yalbHBIMU TaHHBIMU 12
DneKTpOHHBIE (IMHAMUYECKUE) TaOIUIIbI 4
Ba3re1 ganHBIX 16
[TonroToBka u BBIOJHEHHUE 8
MCCIIEIOBATEILCKOTO MTPOCKTA
PaGora B uH(popmanuonHom |KoMIblOTEpHBIE CETH 11
MPOCTPAHCTBE
JlestenpHOCTH B ceTu MHTEpHET 12
CoumanbHas nHpOpMaTHKA 2
WNudopmannonnas 6€30macHOCTb 6
HTroro 140
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